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(l(Xi, θ)− l(Xi, 0)), (1.3)
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∣∣∣ H0) → N (0, 1), (1.7)
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 uα = Φ−1(1− α) 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∣∣∣ H1) → N (0, 1) (1.10)
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l(Xi, tn−1/2) − l(Xi, 0)
)
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, j = 1, 2, . . . .
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(1)(X1) = 0, E0l(2)(X1) = −I. (1.18)
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Λn(t) > cn,t, (1.19)
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Pn,0(Λn(t) > cn,t) = α. (1.20)
&/ !< ="# !< C" 6 !< <=" &# /




cn,t → ct = t
√
Iuα − 12 t
2I. (1.22)





















+ O(n−1/2) = t2
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= t2I + O(n−1/2), (1.24)
+L2






 +(  /2 !< DD"# !< DE"  
β∗n(t) = Pn,t/√n(Λn(t) > cn,t)
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n ) = α ∈ (0, 1),
 &. / . c
(1)
n ! & $&( +&( 2" 22
c(1)n =
√































= I + O(n−1/2),
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+ o(1) → β∗(t) = Φ(t√I − uα). (1.28)
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βn(t) → β∗(t), (1.29)
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h2(t) + · · · . (1.30)
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
Δn(t) ≡ Sn(t) − Λn(t) → 0, n→∞ (1.32)
+ . &( +& Pn,0  Pn,t/√n   # 8
   Sn(t)# 2  1 +&( +&. + +60
H0  Hn,t# /  #   Λn(t)# # &&(#  1 +&(8
j 2-( β∗(t) !2 !< DF"" +2#  +&2 +2
Tn = L(1)n ,
# +&. !2 !< <=""






L(2)n + · · · → 0. (1.33)
 2 +/2 &/#  Δn(t)#   !< @D"# 2 +. n−1/2#  ( 68
( 21 Sn(t)  Λn(t) 2  1 +.#  21 1(# / 2-(
βn(t) .#   Sn(t) !&  Tn"# &/.  β∗n(t)  &8
/ +. n−1/2  ?& ?1# / &. 9 & )
 L &/ 2 +. n−1 !2 lDm# l<m" /&( 18
. &. r(t) !2 !< @<"" &(  +2-(j 2+/0 6&1 &.
β∗n(t)  βn(t) !2 lEm# lIm" J +0 0/ /( 2  268
   ?0 lDm# l<m ?& +&/ ?-. 72& &. &/ r(t)
?6 +. 2+/0 6&1 J 72& 2 &. 
 20 &0 + 
&.  2$ ?6/2 /6 Λ(t) 8
2&(j &/j &/  N (− 12 t2I, t2I)#   & !< D<"
L(Λn(t) | H0) → L(Λ(t)), (1.34)
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"# 8
+j-  +&2 
(Δ(t), Λ(t)), (1.36)








I)D(Δ(t) | Λ(t) = ct), (1.37)
<D    	  

	  
 ct = t
√
Iuα − 12 t2I  ϕ(x) = Φ′(x) +2# &. .#  
 Tn = L
(1)
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n − βn) =
1
2
ebp(b)D(Δ | Λ = b), (1.38)
 b = Φ−11 (1 − α)# Φ1(x) n 7$. +&.# +&(. &. &72









p(x) = Φ′1(x)  τn → 0 n 2& +2 !9 ?& τn = n−1/2)# (Δ, Λ) n
&/ # +&( &. (τ−1n Δn, Λn)# Δn = Sn −Λn# Sn n 2
+?6  . Tn 
3&( .- ( 8 + +2#   72& !< @C" τn = n−1/2 
 L $&(j ? 2 +& '+&  +22  
 L/2  +6# /  L2 &/ τn = n−1/4 
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e−|x− θ|, x, θ ∈ R1 (2.1)
 9 +2..  +&  !2 lBm  & 2" k28
2# / L 2  .&.. &.2# +&(  p(x, θ)  -
+6 + θ  / θ = x J  &. +  8
9j  +. n−1 6 β∗n(t) − βn(t)  +  +.
n−1/2 : 9. ?/0 +. +  $  &/ +8
&. '+& ?& 2/  ? lEm ! @B"  L2 2 ?& & 
? l<<m#    L/2  + 2+/ 68
&1 &. $ 22&( ++?.  6&( &.
0 $   ? lBm ) 22 6( ) # 8
  6 #  +&/2  L/2  ?6 +&/.
2+/0 6&1 72& &. r(t)  +2-(j ?- 2 @ D < 6
? l<m :2&( 6&( +&/ 72& &. r(t) !2 !@ <""#
.-  + & L 2# ? +   ( 

12 &22 ? 2+/2 + &72 9. +8
+?. Λn(t) ≡ Λn(tn−1/2) !2 !< @"# !< <E""  &/ +&. '+& 
J &22 21 ?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&(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 2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β∗n(t) → β∗(t) = Φ(t− uα), n → ∞.
	
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(l(Xi, θ) − l(Xi, 0)) =
n∑
i=1








θ, Xi > θ
2Xi − θ, 0 ≤ Xi ≤ θ
−θ, Xi < 0
=
= 2Xi 1[0,θ](Xi) + 2θ 1(θ,∞)(Xi) − θ (2.3)
 1A(·) 8  21 A 
2 0/ 7$ &/ &/ Z1(θ) + +8
&.0 P0  Pθ 22







is(eθ(is−1) + e−isθ) − e−isθ
2is− 1 , (2.4)
fθ(s) ≡ Eθ eisZ1(θ) = E0 eis(|X1+θ|−|X1|) =





is(e−θ(is+1) + eisθ) + eisθ
2is+ 1
. (2.5)
 &/ ?&60 &( θ = θn → 0 6 L0 9 &# / +
12 72 s
f0(s) = 1 +
is(is − 1) θ2n
2
+ o(θ2n), fθn(s) = 1 +
is(is + 1) θ2n
2
+ o(θ2n), (2.6)
<B    	  

	  








σ2(0) = D0 Z1(θn) = θ2n + o(θ
2
n), σ





 +(# & θn = t√n #  &. &j? 7 s 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En,0 e
















, n → ∞. (2.9)
&/
En,tn−1/2 e







, n → ∞. (2.10)
j  6 2 + !2 # +2# l@m# 2 = @ D" &
1 &22 
 
k22# / 1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 ( + θ → 0 + 0 +& +&∫ (√
p(x, θ) −
√
p(x, 0) − η(x, 0)θ)2dx = o(θ2).
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e−θ/2 − 1 − θ
2
)2























+ o(θ2) = o(θ2).
 2 ?62# & 77$2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/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 

J &22 +6# /  77$2 + θ 7$
p(x, θ) !2 !D <""  / θ = x /  &.  +. &(
θn ! n
−1/2
"   +&( 2- β∗(t) 
7 89:" 4; 64<$& !=$$%; 9>$ !?
 L2 6&  L/2  ? +6# / +& 78




n(β∗n(t) − βn(t)) =
t2
3
ϕ(uα − t), (3.1)
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. '+&
+  9j  +. 6 β∗n(t)−βn(t) ! n−1
!2 !< @<"" 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= 0, θ > 0,
<F    	  
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









(Xi − tn−1/2)1[0,tn−1/2](Xi). (3.3)
22 &j- 2 +?6 (t > 0)  Tn !2 
!@ D""
Sn(t) = tTn − 12 t
2,
 !2 !< @D"# !< @@""




(Xi − tn−1/2)1[0,tn−1/2](Xi). (3.4)
+& &j- 1
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9  +2-(j 0/0 7$  L
$&(j 2 0/j 7$j &/ &/
(X1 − θ)1[0,θ](X1), θ > 0.
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(1 + e−θ) +
e−θ − e−isθ
2(is − 1) . (3.5)
& θ = θn → 0#  6 !@ E" &# / + 12 72 s +8
& +&




























































j & + 1 &22 

12  1 1 22 0/0 7$#
0.  21 6(  +2-(j 2 $&( +&( 8
2 &. 02  !2 # +2# l@m# 2 C = <<"  L $&(j 2
2j 0/j 7$j &/0 &/ !2 !@ @"# !@ B""(
(X1 − θ)1[0,θ](X1), θsign(X1) + 2(X1 − θ)1[0,θ](X1)
)
, θ > 0.
22
gθ(u, v) ≡ E0 exp
{
iu(X1 − θ)1[0,θ](X1) + iv
(
























2(iu + 2iv − 1) . (3.8)
























6 + · · ·
2(iu + 2iv − 1) −





6 + · · ·
2(iu + 2iv − 1) .
j +& &10 +?6 22
gθn(u, v) = 1 −
θ2n
4
(2v2 + iu + 2iv) +
θ3n
12
(2v2 − u2 − uv + i(2v + u)) + · · · . (3.9)
 +( !2 !@ @"# !@ B""
En,0 exp{ 4
√





















nvu + 2v2 + 2iv − 4√nu2)
12n3/2
+ · · ·
)}
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 1 &22 
6 L &22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/
4
√
nΔn(t)  Λn(t) 2+/8
 62#  +L2 72& &. r(t) !2 !< @C"" G τn = n−1/4 +?








ϕ(uα − t)D(Δ(t) |Λ(t) = ct) == 12tϕ(uα − t)DΔ(t) =
t2
3
ϕ(uα − t), (3.10)
 Λ(t)# Δ(t) 62 2&( &/ &/   +8
22 (− t22 , t2)  (0, 2t
3
3 ) 
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( kn − n#  kn /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?020 8
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2   Tn &. 1.  1 2-# / 
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  Λn(t)# + 0 &(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 !@ <>" &# / &. 2- β∗n(t)  βn(t) +8
& +&.
β∗n(t) = Φ(t − uα) +
1√
n
ϕ(t − uα)h∗(t) + o(n−1/2),
βn(t) = Φ(t − uα) + 1√
n
ϕ(t − uα)h(t) + o(n−1/2),
 h∗(t)  h(t)  +&2 + t  uα 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2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√
n 
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2  92 &/ ..  + &j-0 9A -
 A > 0 .# / &. &j? x0 ∈ R1# &j? γ > 0  &j? t ∈
(0, C], C > 0 +& 
sup
x≤x0
Pn,0(x − n−δ/2 ≤ Λn(t) ≤ x) = O(n−δ/2), (3.13)
En,0|Δn(t)| 1(γn−δ/2,A)(|Δn(t)|) = o(n−δ), (3.14)
Pn,0(Δn(t) eA) = o(n−δ), (3.15)
Pn,tn−1/2(Δn(t) ≤ −A) = o(n−δ). (3.16)
2 /& 1. &. En,0Δn(t), En,0Δ2n(t) 6 9. !@ B" +8
 +&/2
En,0Δn(t) = − t
2
2
− 2n E0(X1 − tn−1/2)1[0,tn−1/2](X1), (3.17)
En,0Δ2n(t) = Dn,0Δn(t) + (En,0Δn(t))
2 =
= 4nD0(X1 − tn−1/2)1[0,tn−1/2](X1) + (En,0Δn(t))2. (3.18)
j # / /  22/ 1  +j &8
/ &/ (X1 − θ)1[0,θ](X1). 
&.  ?& +&/ 1 &. 08
/ 7$ !2 !@ E"" gθ(s) 
77$. 7$j gθ(s) + s#
+&/2







(1 − θ − e−θ), (3.19)
E0(X1 − θ)21[0,θ](X1) = −g(2)θ (0) =
θ2
2
+ (1 − θ − e−θ). (3.20)
&.  1.0 !@ <I"# !@ D>" θ = tn−1/2 6 !@ <="# !@ <C"# +&/2
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 0 ≤
δ < 1/2 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= O(n−1/2) = o(n−δ). (3.23)

&. + 9. !@ <F" 2 0/j 7$j &/8
 &/ (X1 − θ)1[0,θ](X1) + &( θ 22
Eθe













(1 + e−θ). (3.24)

77$. L 1 + s# +&/2
Eθ(X1 − θ)1[0,θ](X1) = θe
−θ − 1 + e−θ
2
, (3.25)
Eθ(X1 − θ)21[0,θ](X1) = 1 − e−θ − θe−θ − 12θ
2e−θ. (3.26)
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= O(n−1/2) = o(n−δ). (3.29)

12 +( 9 !@ <B"  L $&(j 6+92 0/j
7$j &/ &/ Δn(t)   !2 !@ B"# !@ E"# +&2 θ = tn−1/2"
En,0e
isΔn(t) = e−ist

































2 En,0Δ4n(t)  L $&(j /&2 L77$ + s
4
 1
!@ @>" 	/. 6&1
1
1 + 2is
= 1 − 2is + (2is)2 − · · · ,





















































− · · · ) + (is)4( θ
5
15
− · · · )
)}
. (3.31)
6 L 9. # /
En,0Δ4n(t) = O(n−3/2). (3.32)
 +( &. 6&( !@ <B" +22 !@ @D"  
En,0|Δn(t)| 1(γn−δ/2, A)(|Δn(t)|) = En,0
(Δn(t))4
|Δn(t)|3 1(γn−δ/2 A)(|Δn(t)|) ≤
≤ 1
γ3n−3δ/2
En,0(Δn(t))4 = O(n− 32+ 3δ2 ) = o(n−δ), (3.33)
+&( 0 ≤ δ < 1/2 
&( 6( 9 !@ <@" 
&.  6&( +22 8
 ,8J !2 l@m# +&1 E#  BBI" 6 9 !@ @"#
!@ <I"# !@ D>" +&/2












σ2n ≡ Dn,0Λn(t) = nD0
( t√
n
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= t2 + O(n−1/2). (3.35)
 +(  &  ,L8J  !@ @B"# !@ @E" 22
Pn,0
(
x− n−δ/2 ≤ Λn(t) ≤ x
) ≤ ∣∣∣∣Pn,0(Λn(t) ≤ x) − Φ(x − μnσn
)∣∣∣∣+
+














∣∣∣sign(X1) + √n2(X1 − tn−1/2) 1[0,tn−1/2](X1)∣∣∣3 + 1√2πσnnδ/2 =
= O(n−1/2) + O(n−δ/2) = O(n−δ/2). (3.36)
'22 6 
6% = %!"!:)
l<m pQNXNf q r # aTZ^RO[OXG ePQ[SZ [] eQTOXNf sOUOXTOXGUY tZR[OPQTQT n qsc#
uOSQGPO# D>>># D== R 
lDm H? 
 ) # /& 7 2+/ L770 8
 n  . .   +2.# <ICE#  @># + D#  DFI n
DCC 
l@m ,   #  . . n ) A 	# D>>@# B=>  
lBm ,9 )  # 2+/ 6&1. &. 2 $ +8
2 n  . .   +2.# <IIF#  B<# + B#  =@C n
=E@ 
lEm c]UNvUfY w # aTZ^RO[OXG QhRUNTX[NT XN RUSU^QOSXG TOUOXTOXGUY OPQ[SZ n XNA
xQyQY[R^QNOT XN sOUOXTOXGT# r_ \Z c z {SXTPNUXUP# |QV }[S~8d[N_[N# aGU_Q^XG
cSQTT# <ICI# y @# R < n I= 
lFm dQP^UNN r d # z[^UN[ w c eQTOXNf sOUOXTOXGUY tZR[OPQTQT# ePXS_ Q_XOX[N n
sRSXNfQS# D>>E# =CB R 
l=m  5 * # 2+/. L77( +2/0 8
 n ) A # <IIE# DE>  
lCm cXO^UN r w  # dQGOWSQ N[OQT [N N[NRUSU^QOSXG TOUOXTOXGUY XN]QSQNGQ# dQGOWSQT
fXyQN ][S OPQ uNXyQSTXOZ [] |[SOP US[YXNU# MNTOXOWOQ [] sOUOXTOXGT# <IBC 
lIm t[_fQT w d # dQP^UNN r d # xQiGXQNGZ n aNN bUOP sOUOXTO # <I=># y B<# N E# R 







l<>m pXG~QY c w # r_fQV[SOP QhRUNTX[NT XN N[NRUSU^QOSXG TOUOXTOXGT n aNN [] sOUOXTO #
<I=B# y D# N <# R < n D> 
l<<m eU~QWGPX { # aTZ^RO[OXG ePQ[SZ [] sOUOXTOXGUY rTOX^UOX[N n <I=B# e[~Z[ !XN
wURUNQTQ" 
l<Dm pXG~QY c w # PX\XT[y x b # qUN VQO  z # N QGXQNGZ [] iSTO UN_ TQG[N_ [S_QS 
n MNOQSN sOUOXTO zQyXQV# <IC<# y BI# R <FI n <=E 
